Obfectlve: To develop and evaluate the psychometric properties of a scale termed the Maternal Worry Scale (MWS) designed to measure maternal worry about children with chronic illnesses.
dren with chronic illnesses. Given both the dayto-day demands and long-term nature of chronic illness, it seems likely that parents will worry a great deal about the future of their children who have a serious ongoing physical health condition. In fact, Parker, Swift, Botha, & Raymond (1994) found that as duration of illness increased, parents of children with diabetes had decreased concerns about dayto-day management but continuing high levels of worry about future functioning and complications. This study suggests that parents of children with chronic illnesses may continue to worry about their children's future health and adjustment throughout their children's development.
In several previous studies, anxiety and worry have been conceptualized as two separate, although related, constructs (Davey, 1993; Silverman, La Greca, & Wasserstein, 1995) . Anxiety is a complex response, involving affective, behavioral, physiological, and cognitive components. Worry is a cognitive component of anxiety, denned as "thoughts and images that relate to possible negative or threatening outcomes" (Silverman et al., 1995, p. 671) . Additionally, Borkovec and colleagues (Borkovec, Robinson, Pruzinsky, & DePree, 1983) found that people who are "worriers" report significantly more depressive and anxious symptoms, fears, and hostility than nonworriers. Thus, worry is likely to be positively related to both anxiety and depression.
One study examining parents of children seeking pediatric care for minor conditions distinguished between parental anxiety and worries. Richtsmeier and Hatcher (1994) found that before seeing a doctor, parents with high levels of anxiety reported more worries about their children than parents with low levels of anxiety. After seeing a doctor, there was a reduction in worry about the reason for the visit and in general anxiety for both groups of parents, although the highly anxious parents still reported significantly more worries than the parents with low levels of anxiety. Although the study was not with parents of chronically ill children, it does suggest that (a) parental worry about child health is distinct from, although related to, general parental anxiety and (b) worry can be a target for intervention even in the relatively short pediatric visit. In addition, reduction in worries is associated with reduction in anxiety (Richtsmeier & Hatcher, 1994) .
Worry can be either adaptive or nonadaptive. Worry, in an adaptive sense, can be a way of problem solving, generating appropriate solutions to difficulties, or planning possible strategies to handle future situations (Borkovec et al., 1983; Davey, 1993) . Maladaptive worry can generate negative affect, distract attention from tasks, and can be uncontrollable (Borkovec et al., 1983) . Very high levels of parental worry, therefore, may be linked to higher rates of behavior problems in children by rendering parents less able to solve problems effectively.
Worry, thus, is often a domain-specific process related to general emotional state. It may be useful to assess the relationship between worry (a domainspecific process) and psychological distress (a general emotional state) in mothers of children with chronic illnesses. Investigating the relationships between worry and psychological distress and examining the different contributions of each to maternal functioning will allow researchers to further understand the experience of mothers of children with chronic illnesses. A scale assessing specific maternal worry about children with chronic illnesses would provide an opportunity to investigate whether areas of worry are realistic. For example, a clinician could use such a scale to measure areas of worry, assess the meaning or implications of worry, and either address unrealistic worry or help mothers develop coping skills for realistic worries.
Several interventions have been evaluated to help decrease distress in mothers of children with chronic health conditions (Bauman, Drotar, Leventhal, Perrin, & Pless, 1997; Ireys, Sills, Kolodner, & Walsh, 1996; Silver, Ireys, Bauman, & Stein, 1997) . Although the evaluations of these interventions assess generalized anxiety and depression, many of the interventions themselves focused on specific stressors related to raising a child with a chronic illness. These interventions often propose to change mothers' worries and, through this change, to lessen psychological distress. A domain-specific measure of such worry would provide an invaluable tool in the evaluation of the effects of these types of programs.
The purpose of the present study was to develop and assess the psychometric characteristics of a scale to measure maternal worry about children with chronic illnesses. We expected that worry would be positively correlated, at a moderate level, with measures of both maternal anxiety and depression, but would not be related to demographic variables such as socioeconomic status (SES), ethnicity, and family composition. In addition, we hypothesized that worry would be associated with a measure of the child's general functioning but not with specific diagnoses. Finally, we hypothesized that high levels of maternal worry would be related to higher levels of child emotional or behavior problems.
Method

Construction of the Maternal Worry Scale for Children With Chronic Illness
Items were initially developed through discussions with five "veteran mothers" of young adults who had arthritis since early or middle childhood. These mothers were providing a 15-month, parent-support intervention described elsewhere (Ireys et al., 1996; Walsh, Ireys, & Sills, 1996) . In the context of weekly meetings with this group of five parents, the theme of "worrying about your kid" emerged repeatedly. Most participants in the intervention (i.e., parents of children with arthritis ages 5-12) were functioning quite well in terms of mental health, but nonetheless were quite worried about their children. Much of the support provided by the veteran mothers took the form of listening to or reassurance about a wide range of worries. The content of those worries was noted over a six-month period and formed the basis for an initial set of 30 items.
Because of the interest and clinical experience of one of the authors (HI), the wording of these items was designed to apply to mothers of children with any serious chronic health condition. Several items were added to this pool (e.g., "will get worse," "will grow up too fast") based on previous research and clinical experience with families of children with a wide range of diagnoses. The impetus for developing the scale was provided by a project involving parents of children with arthritis, but it was, from the start, designed to address worries of mothers of children with diverse chronic conditions. Therefore, the items were worded in order to apply to children with any ongoing physical health condition, as defined by Stein and colleagues (Stein, Bauman, Westbrook, Coupey, & Ireys, 1993) . These items have considerable face validity because they emerged from direct comments of parents raising children with chronic health conditions. The original set of 30 items was reduced through a series of discussions and informal pilot testing with five mothers of children with arthritis. Items that were redundant or that pertained to infrequently mentioned worries were eliminated or combined with other items to yield the 11-item scale that this study evaluates. Items are rated on a Likert scale (1 = not at all, to 4 = most of the time). Thus, the maximum possible score on the Maternal Worry Scale for Children With Chronic Illness (MWS) is 44, while the minimum possible score is 11. Higher scores signal more maternal worry. Scale items are listed in Table I . The scale is copyrighted.
Sample
For the purposes of evaluating the psychometric characteristics of the worry scale, samples from two separate studies were combined. The decision to combine samples was made primarily to increase the sample size and thus increase the power of the psychometric analyses. However, the combination of two samples provides drawbacks as well as benefits. For example, there is some variation in administration of measures. Nonetheless, the samples are generally comparable in method of recruitment and measures administered. The first study involved children with juvenile rheumatoid arthritis (Ireys et al., 1996) . The second study, which is currently in the field, involves children with sickle cell anemia or diabetes. In both studies, samples were recruited from seven specialty clinics in Baltimore, Maryland; attempts were made to contact all potentially eligible families on the rosters of each clinic. Noncontact rates were less than 15% and refusal rates were less than 10% across all the clinics. These samples include parents of children with arthritis (w = 49), sickle cell anemia (« = 33), and diabetes (n = 58). Table II presents relevant demographic, family composition, and health status variables for each diagnostic group. Additional information about sample recruitment can be obtained from the lead author. 
Procedures
Structured interviews were held in the mothers' homes, at the Arthritis Foundation, or at the Johns Hopkins Medical Institutions. Data were collected by trained interviewers in face-to-face interviews lasting 50-70 minutes. Study procedures were approved by the relevant institutional review board. Informed consent was obtained from the mothers, and assent was obtained from the children in their mothers' presence using language that is easy to understand. All completed interviews were reviewed by one of the authors to assure that responses were marked clearly and to resolve any questions that emerged during the interview. Data were entered into an SPSS data file and analyzed using SPSS Base 7.0 for Windows (SPSS Inc., 1996) .
Measures
Demographics and Condition-Related Variables. Demographic information was obtained from standardized items in a structured interview. Race, maternal education level, welfare status, household composition, and maternal perception of financial situation are the demographic variables used in the current study.
Condition-related information was also obtained through standard items in the structured interview with the mother. These condition-related items include diagnosis, severity of illness (Functional Status II [R] described below and the item, "Has your child ever been so sick that you thought s/he might die?"), concern about future health of child ("Are you concerned, worried, or do you have any fear about your child's future health?"), maternal perception of prognosis ("In general, as far as you know, in the next few years will your child ... get better, stay the same, or get worse?"), and symptom unpredictability ("Do you have to watch for changes in your child's condition such as crises, or sudden attacks?"). The Functional Status II (R), or FS II (R) (Stein & Jessop, 1990) , was used to measure maternal report of child's health status and condition-related functional status. The FS II (R) is a 14-item scale for use with all ages of children with chronic illnesses. It assesses condition-related functioning in areas of eating and sleeping, emotional regulation, communication, and relationships. Higher scores are indicative of better functional status. The FS II (R) has good evidence of internal consistency (alpha > .80) and validity (Stein & Jessop, 1990) .
Psychological Distress. To measure maternal psychological distress, the Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) and the depression and anxiety subscales of the Psychiatric Symptom Index (PSI; Ilfeld, 1976) were used. The BDI is a 21-item measure of symptoms and attitudes. Each item describes a specific behavioral manifestation of depression and consists of a graded series of four to five evaluative statements ranked from neutral to maximum severity. Reliability and validity for 409 psychiatric outpatients yielded a split-half reliability coefficient of .86 with a Spearman-Brown coefficient of .93 (Burkhart, Rogers, McDonald, McGrath, & Arnoscht, 1984) . Validity was tested using Pearson correlations to determine the degree of correlation between the BDI and clinical judgment. Biserial coefficients ranged from .59 to .68 (p < .01). The BDI was used as a measure of depression for mothers of children with diabetes and sickle cell.
The PSI is a 29-item version of the Hopkins Symptoms Checklist. The PSI has been widely used to measure psychiatric symptoms in adults (e.g., Silver et al., 1995) . It provides four subscales and a total score. For the purposes of this study, we report data on two subscales: anxiety and depression.
Alpha coefficients for the PSI anxiety and depression subscales are .85 and .81, respectively (Ilfeld, 1976) . The PSI depression subscale was used as a measure of depression for mothers of children with arthritis; the PSI anxiety subscale was completed by all mothers.
Child Behavior and Emotional Functioning. The Child Behavior Checklist (CBCL; Achenbach, 1991) was used to assess parent and teacher report of child internalizing and externalizing problems (for mothers and teachers of children with diabetes or sickle cell). The CBCL is a standardized measure that consists of 113 behavior problem items that assess maternal report of behaviors in children ages 4 to 16. The CBCL is widely used, has subscales that tap externalizing and internalizing behaviors, has good reliability, and has available norms that reflect both age and sex differences.
Child self-report of depressive symptoms was measured by the Children's Depression Inventory (CDI; Kovacs, 1981) , a 27-item measure that reflects recent affective, cognitive, and behavioral symptoms of childhood depression. Scores on this measure have been shown to discriminate clinically depressed and nondepressed psychiatric patients (Kovacs, 1985; Saylor, Finch, Spirito, & Bennett, 1984) . Reported internal consistency reliabilities (.71 to .94) and test-retest reliability (.82) are acceptable (Kovacs, 1985; Saylor et al., 1984) .
The Revised Children's Manifest Anxiety Scale (RCMAS; Reynolds & Richmond, 1978 ) is a 28-item measure that reflects physiological anxiety, worry/ over sensitivity, and concentration problems. Internal consistency reliabilities in the mid-.80s, test-retest over a nine-month interval of .68, and convergent validity with the State-Trait Anxiety Inventory for Children are reported (Reynolds, 1982; Reynolds & Richmond, 1978) .
Plan of Analysis
To begin, differences among diagnostic groups on demographics, condition-related variables, worry, psychological distress, and child behavior were examined by a series of one-way analyses of variance (ANOVAs). Next, in the first step of the psychometric evaluation of the MWS, internal consistency, test-retest reliability, and scale structure for the MWS were assessed. Second, a series of analyses was undertaken to asses the scale's construct validity. We tested the hypotheses that high scores on the MWS would be associated with severity of illness and reported level of general concern about the child's health. Associations between worry and other condition-related and social context variables were examined, and statistical relationships between worry and both maternal anxiety and depression were identified. Finally, we examined correlations between worry and child behavior problems.
Results
Diagnostic Group Differences
Demographics. As seen in Table II , the diagnostic groups differed on several demographic variables including maternal education level, F = 9.96, p < .001; family type, F = 7.04, p < .001; welfare status, F = 15.16, p < .001; race, F = 12.21, p < .001; and child age, F = 3.66, p < .05. Follow-up tests showed that mothers of children with diabetes had a higher level of education than mothers of children with sickle cell or arthritis. Mothers of children with sickle cell were more likely to be African-American and on welfare than mothers of children with diabetes. No information about welfare status was available for mothers of children with arthritis. The mean age of children with arthritis was lower than the mean age of children with diabetes and sickle cell. The ages of children with arthritis also had a greater range than the ages of children with diabetes or sickle cell.
Condition-Related Variables. The diagnostic groups differed on their responses to the variables that the child was so sick the mother thought he or she might die, F = 7.25, p < .001, and that she worried about the future health of the child, F = 16.99, p < .001. Follow-up tests showed that mothers of children with sickle cell were more likely than mothers of children with arthritis to endorse that their child had been so sick they thought he or she might die. Mothers of children with diabetes endorsed more worries or concerns about the future health of the child than mothers of children with arthritis or sickle cell. The groups did not differ on mothers' perceptions of the child's prognosis.
Psychological Variables. Mothers of children with arthritis, diabetes, or sickle cell did not differ in their mean worry or anxiety scores. Mothers of children with diabetes and sickle cell (n = 91) did not differ in their reported depression or child internalizing or externalizing behavior. Those data were not available for mothers of children with arthritis.
Item and Total Score Distribution
Examination of the distribution of each item revealed no serious skew with any item. Overall, skewness was 1.05 (SE = .21) for the scale as a whole. Total scores, which could range from 11 to 44, in fact ranged from 11 to 40.
Reliability Estimates
Internal consistency of the MWS was high (alpha = .94). Interitem correlations for the 11 items ranged from .66 to .81. The alpha coefficient would be lower if any one item was deleted. Test-retest reliability was computed for a subsample of 20 arthritis mothers who completed the scale a second time, two weeks after the first administration. Test-restest reliability was .84. A factor analysis extracted one factor that accounted for 63% of the variance (eigenvalue = 6.94). Factor loadings were high and ranged from .71 to .85.
Validity Estimates
Worry, Condition-Related Variables, and Social Context Variables. Worry was related to two of the condition-related variables examined. The first was a variable assessing whether the child was ever so sick that the mother thought he or she might die ("Was your child ever so sick that you thought s/he might die?"). As expected, mothers whose children had experienced a more severe level of illness had a higher mean worry score (21.6) than mothers who did not endorse that variable (19.4; r = -2.24; p < .05). Mothers' report of functional status of their children was negatively correlated with maternal worry (r = -.34, p < .01). In addition, mothers were asked to make a general assessment of worry ("How much concern, worry, or fear do you have about your child's future health?"). Those who answered some or a lot to this question had a higher mean worry score (20.9) than mothers who endorsed little or no general concerns about future health (15.3; t = -5.35, p < .001). However, worry was not significantly related to other condition-related variables examined (symptom unpredictability, mother's perception of prognosis, and diagnosis). In a regression analysis, child age significantly predicted worry scores (beta = .17, p < .05), indicating that as children get older, mothers endorse more worry. Worry was unrelated to other social context variables such as maternal education level, race, welfare status, family type, child gender, and perceived financial situation.
Worry and Maternal and Child Mental Health. As shown in Table III , worry was moderately correlated with maternal anxiety and depression, as predicted. However, anxiety and depression were more highly correlated with each other (r = .52 and .58) than with worry. Worry was also related to mother report of child internalizing and externalizing behavior. There were no significant associations between maternal worry and either child or teacher report of internalizing symptoms or teacher report of child externalizing behavior.
In a regression analysis, worry was associated with maternal report of child internalizing behavior even when controlling for the effects of maternal depression and anxiety (see Table IV ). However, when controlling for the effects of maternal depression, worry did not significantly predict maternal report of child externalizing behavior.
Discussion
The MWS exhibits good reliability. It has acceptable internal consistency and test-retest reliability. The factor analysis revealed a one-factor structure, suggesting that the items in the MWS measure a unified construct.
In addition, the MWS shows promising evidence of validity. Similar to other measures of worry (Borkovec, 1983; Davey, 1993) , the MWS had moderate positive associations with maternal anxiety and depression. Although correlated with anxiety and depression, as conceptualized (Davey, 1993; Silverman et al., 1995) , worry appears to be separate from both anxiety and depression. Higher correlations were found between anxiety and depression than between worry and either anxiety or depression; therefore, the MWS appears to be assessing a different state than would be captured solely with measures of anxiety or depression.
Moreover, worry accounted for variance in maternal report of child internalizing behavior even after controlling for the effects of maternal depression. Previous research has demonstrated that depressed mothers are more likely to view their children's problematic behaviors more negatively than nondepressed mothers (Brody & Forehand, 1986; Griest, Forehand, Wells, & McMahon, 1980) . The current findings suggest that worry may also contribute to mothers' perceptions of their children's behavior, over and above the contributions of maternal depression. Thus, worry, as measured by the MWS, seems to capture a mental state not entirely encompassed by either anxiety or depression.
Although maternal worry was correlated with maternal report of child behavior problems, it was not related to teacher or child report of child emotional or behavior problems. This finding is consistent with previous research demonstrating that parent, teacher, and child reports of child behavior are not necessarily correlated (O'Leary & Johnson, 1986) . In addition, if maternal worry does contribute substantially to maternal perception of child behavior, it is not surprising that teacher and child report of child behavior are not correlated with maternal worry.
The current study raises questions about relationships among worry, anxiety, and depression. Worry has been conceptualized as a domain-specific cognitive component of anxiety. This approach to worry distinguishes it from more generalized anxiety and from depression. The results suggest that worry, anxiety, and depression, in this population, are related in complex ways and may contribute to maternal report of child behavior in both an independent and an interactive fashion. This issue warrants further investigation in a separate study.
As hypothesized, scores on the MWS were not related to demographic variables, such as welfare status, ethnicity, maternal education level, family composition, child gender, and perceived financial situation. Additionally, as expected, worry scores were positively related to two separate conditionrelated items that assessed severity of illness and concern about future health and were negatively correlated with functional status of the child. However, scores on the MWS were not correlated with diagnosis. These findings support a noncategorical approach to studying the effects of chronic illness on families (Holden, Chmielewski, Nelson, Kager, & Foltz, 1997; Stein & Jessop, 1982) . Maternal worry about raising a child with a chronic illness appears to share some universal characteristics, independent of diagnosis and family demographics.
Maternal worry was associated with child's age. Mothers reported somewhat more worry about older children than younger children. It is possible that as children grow older and parents relinquish responsibilities and control to them, mothers worry more. Although age is an imprecise proxy for child development, these finding suggest that development may affect maternal worry about children with chronic illnesses. It may be important for researchers and clinicians to keep possible developmental effects in mind when working with families.
Parents of children with chronic illnesses generally have increased risk for psychological distress (Wallander et al., 1989) . Several authors have called for further development of theory-driven interventions to reduce risk for poor outcomes in children with chronic illnesses Drotar, 1997; Kaslow et al., 1997; La Greca & Varni, 1993) . This task requires detailed conceptual models that specify alternative causal pathways, and methods for assessing the relevant constructs. The MWS described in this study is an example of a promising measurement tool that can contribute to an improved conceptual base for developing, implementing, and evaluating preventive interventions. Because many of the family support interventions use lay intervenors, and target mothers' worries rather than general psychological distress, it would be expected that such interventions have a specific effect that may or may not lead to a more general effect. The Richtsmeier and Hatcher (1994) study suggested that worry can be alleviated even in a brief pediatric visit. In addition, decreases in worry are associated with decreases in general anxiety (Richtsmeier & Hatcher, 1994) . The effectiveness of an extended support intervention can be assessed with the MWS-a measure of specific effects-as well as measures of general mental health that assess more distal outcomes. The MWS allows interventionists to examine proximal effects, thus evaluating the effects of the intervention more accurately.
In addition, the MWS can help give clinicians a richer picture of mothers' experiences of raising a child with a chronic illness. Worry may be more prevalent than anxiety and depression in mothers who have children with chronic illnesses, or worry may have different effects on maternal functioning than anxiety and depression. Knowledge of areas of worry may assist clinicians in decreasing distress, increasing psychological resources, and improving quality of life.
Although the MWS is promising as a measure of maternal worry, several limitations of the current study must be considered. Scale items were derived from content analysis of qualitative data. This approach, one of several possible methods for scale development, yields items with substantial face validity. Highly face-valid items are more susceptible to social desirability. Other methods of scale construction often yield measures that are less prone to response bias. Future research and subsequent modifications to the scale may benefit from the use of additional technologies and methods for scale construction and evaluation.
Another possible limitation is that three diagnoses may not be representative of the range of chronic illnesses and may differ in important ways from other diagnoses. A project currently in the field has allowed us to speak to mothers of children with cystic fibrosis and moderate to severe asthma and suggests that the items in the MWS are salient for these diagnoses as well. In addition, compelling arguments have been made for a noncategorical approach to the study of families with children with chronic illnesses (Holden et al., 1997; Stein & Jessop, 1982) . Future research with the MWS will examine its relevance to other diagnoses. In addition, a future study with the MWS could compare scores for mothers of children with (a) acute illnesses with expected favorable resolution (e.g., otitis media, acute orthopedic injuries); (b) chronic illnesses; and (c) ambiguous illnesses (e.g., failure to thrive, fever of unknown origin).
The current study also combined two samples to increase the sample size. The data from the two samples were collected in a similar manner; however, not all variables are available from each of the samples. The decision to combine samples was made primarily to increase the power of the analyses by increasing the sample size. Despite the variations in administration, the samples are similar enough in essentials to justify combining them.
The present research collected data from mothers only. Future research into the salience of worry for fathers will make an important contribution to the field. The decision to obtain data from mothers only was made because of limits on resources and the fact that mothers generally have primary responsibility for children's health care. However, we anticipate future research to assess fathers' worries about their chronically ill children.
Another limitation regarding reliance on data from a single source is the problem of shared method variance. Mothers who report high levels of worry may be more likely to take a negative view of their children and report more functional limitations. It will be important for future research to examine the relationship between maternal worry and an independent rating of the severity of the illness.
Some potentially important dimensions of worry are not represented in the MWS. For example, no item addresses maternal worry about the possible death of her child. This domain of worry may be somewhat relevant for mothers of children with chronic illness, but especially salient for mothers of children with chronic conditions that are potentially life-threatening (e.g., cystic fibrosis, cardiac conditions). Future work with the scale will address potential needs to include items that tap other key domains.
In summary, the Maternal Worry Scale for Children with Chronic Illness is a new scale that will potentially be useful for examining the proximal effects of interventions designed to decrease parental worry. Initial reliability and validity data for the MWS are promising. The MWS is a contribution to intervention research seeking to evaluate conceptual models of reducing risk or improving quality of life for families raising children with chronic illnesses.
